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Detect, through phenotyping process, genotypes with multiple resistance 
to spittlebugs complex and Rhizoctonia solani.
Aim of forage entomology area
Zulia carbonariaAeneolamia reducta Zulia pubescensAeneolamia varia Prosapia sumulans
Pests of Brachiaria grasses
Spodoptera frugiperda Smith
Blissus spp.
















On 4,720,000 ha sown to susceptible grasses in dry tropics:
US$ 228 - 273 million per year
On 1,140,000 ha sown to susceptible grasses in humid tropics:
US$ 39 - 47 million per year
Colombia
World losses
US $840–2100 million year-1
















































Affect the biology of pests
Antibiosis
The host plant causes injury, 
death, reduced longevity, or 
reduced reproduction of the 
pest
Affect the behavior of pests
Antixenosis
Host plants that express non-
preference affect the way an 
insect pest perceives the 
desireablility of the host plant
Affect neither biology nor 
behavior of pests
Tolerance
Resistant to pest damage 
because they can remain 
healthy and yield well despite 
the damage
Step2: Detecting resistance 
mechanisms
Olfactometer: different genotypes are 
offered to insects.
Insects and plants are confined
Techniques to detect insecticide 
resistance mechanisms
Choice tests (Antixenosis) No choice tests (Antibiosis and Tolerance)







Independence of resistance in intra - species levels. Independence of resistance in inter - species levels.
“A genotype resistant to sp1 may be 
susceptible to sp2”
“A genotype resistant to nymphal stage may be 
susceptible to adult stage”
SP1 SP2 SP3























Mahanarva trifissa Zulia carbonaria
Independence of resistance in 
inter - species levels.
Antibiosis levels on CIAT - 36062:
Highest





















“Each genotype must be evaluated against a large number of 
spittlebugs species, this allows a better knowledge of the genotypes”
Current evaluations
Aeneolamia varia Aeneolamia reducta Zulia carbonaria Prosapia simulans


























Spittlebugs complex (Hemiptera: Cercopidae) Rhizoctonia foliar blight (Rhizoctonia solani)
50 days




























On insects On plants
High throughput
Original Image
Classification of dead 
leaf tissue vs. green by 
machine learning
Classification of 
greenness through color 
indices
Background plants 






   
   
   























4,000 genotypes / year
Phenotyping against spittlebugs (Nimphal stage)
Massive 
breeding
High-throughput High-speed Short-space Accuracy
Characteristics of the phenotyping process






























































































# of cercopids species
B. humidicola
BxDxR
# of  apomictic genotypes with multiple resistance




achieved by the 
population of 
recurrent selection 
in terms of 
resistance against 
several species of 
spittlebug.












A. varia A. reducta M. triffisa P. simulans Z. carbonaria Z. pubescens
N.C ACC Tolerance Antibiosis Tolerance Antibiosis Tolerance Antibiosis Tolerance Antibiosis Tolerance Antibiosis Tolerance Antibiosis
B. humidicola
cv llanero CIAT 6133 2.7 63.3 3.0 45.7 2.5 45.6 2.6 45.1 2.5 52.8 2.2 57.9
cv Tully CIAT 0679 2.7 50.9 2.9 21.7 -- -- 2.1 25.6 2.0 16.3 -- --
cv BRS Tupi CIAT 26149 2.7 45.2 2.4 23.3 -- -- -- -- 2.2 56.5 -- --
Antioqueña CIAT 16888 2.9 53.2 2.1 36.7 1.9 0.0 -- -- 3.2 69.2 2.1 0.0
CIAT 16886 2.8 69.6 3.3 66.7 -- -- 3.6 86.7 2.2 74.3 2.2 80.0
B. decumbens Basilisk CIAT 606 4.1 79.8 4.0 82.0 3.6 54.9 3.2 74.0 3.8 69.0 3.7 66.7
B. brizantha
Marandu CIAT 6294 1.6 27.7 2.4 46.3 1.3 3.0 1.8 43.0 2.1 54.1 1.7 40.6
Marandu CIAT 6780 1.9 21.0 -- -- -- -- -- -- -- -- -- --
Toledo CIAT 26110 2.6 54.7 2.9 66.7 2.0 26.7 1.6 43.3 1.9 63.3 2.6 23.3
La libertad CIAT 26646 2.7 60.7 -- -- -- -- -- -- -- -- -- --
Paiaguas CIAT 16467 3.2 55.5 -- -- 2.9 -- -- -- -- -- 3.4 --
Piata (Brasil)
B. ruziziensis BR4X-44-02 4.6 77.2 4.6 80.2 3.9 54.7 3.6 84.3 4.0 73.9 3.9 66.9
B. hibrido
Mulato CIAT 36061 3.7 78.3 2.6 59.8 2.0 26.7 2.4 58.3 1.5 83.3 2.8 20.0
Mulato II CIAT 36087 2.1 54.9 2.1 31.8 1.3 7.2 1.4 5.5 1.5 24.2 1.2 9.7
Yacare/Caiman BR02/1752 2.9 53.3 2.4 24.2 1.8 -- 1.9 20.0 2.8 64.2 2.0 10.0
Cobra BR02/1794 2.6 50.0 2.0 0.0 1.8 -- 1.8 6.7 2.2 6.7 1.8 0.0
Brachiaria Cultivars: responses to spittlebugs complex
(nymphal stage)
Tolerance Antibiosis
0.00 0.00
1.00 20.00
2.00 40.00
3.00 60.00
4.00 80.00
5.00 100.00
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